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A Recent harmful fires: Boeing 747-400F cargo plane,
Samsung Galaxy S7 phones

A Cause: thermal runaway

A Important to understand thermal runaway and its
propagation
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Disassembly

A Discharged cells using 13.1 ohm and 5.6 ohm resistors

A Disassembled ten cells: 8 INR18650-25R cells (made by
Samsung) and 2 LFP26650P (K226P01) cells (made by
K2 Energy Solutions, Inc.)

A Not all cells were manufactured in the same way
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A Key consideration in previous thermal models: Effective
Radial Thermal Conductivity

A Dr. Tanaka (2014) and Coman et al. (2016) used values
Inthe 117 4 W/m-K range (assuming perfect thermal
contact I n Nnsheeto)

A Drake et al. (2014) used an analytical model and
theoretically determined these values: 0.20 £ 0.01 W/m-
K for 18650 cell, 0.15 £+ 0.01 W/m-K for 22650 cell

A No other experimental values in literature
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A Created thermal models of cells using equation for
t her mal resi stance of a cyl
Law:

L, O
A18650 cell: 28 fisheet so: 2

Al ncluded contact resistance
calculated by previous researchers

A Were able to predict thermal conductivity values:
18650 cell: 0.27 W/m-K; 22650 cell: 0.22 W/m-K

A Disregarding contact resistances, model predicted 1.4
W/m-K for 18650 cell
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Total Thermal Resistance (in K/W)
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Total Thermal Resistance vs. Cell Radius
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Alnserted 20 AWG nichrome wi
winding and heated it using a DC power supply at
varying currents

A Placed two Type K thermocouples (36 AWG) inside
center of winding and two outside the case of the cell (20
AWG)

A Steady-state, one-dimensional heat conduction for

cylindrical objects:
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): Experimental Setup (22650 Cell) NQS
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